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(54) Title of the invention. Pressure-sensitive adhesive tape 
and a roll -shaped cleaning tool using the same 

(57) Summary- 
Object. To provide a pressure -sensitive adhesive tape that has 
suitable tackiness with respect to the release surface of the 
adjacent substrate when wound in a roll while having sufficient 
adhesive strength between the substrate and the laminated 
surface, and a roll -shaped cleaning tool using this tape, to 



which dust on a floor or the like sticks without it sticking to 
the floor, that has just enough adhesiveness that it can be 
deployed by suitable force to. the release surface of the 
substrate, but is not deployed by the amount of force of [the 
roll] falling over backwards. 

Means for resolution. A pressure -sensitive adhesive tape, 
wherein a hot melt pressure-sensitive adhesive layer comprising 

(a) 100 parts by weight of a copolymer resin component 
comprising styrene-isoprene-styrene block copolymer or a mixture 
of styrene-isoprene-styrene block copolymer and styrene-isoprene 
block copolymer. 

(b) 100-200 parts by weight of tackif ier resin, 

(c) 40-125 parts by weight of plasticizing oil, and 

(d) 1-7 parts by weight of wax 

is laminated to the other side of a substrate, one side of which 
is release treated, is adhesively wound with the hot melt 
pressure-sensitive adhesive layer on the outside. 

Scope of patent claims 

Claim 1 

A pressure-sensitive adhesive tape characterized in that a hot 
melt pressure-sensitive adhesive layer comprising 

(a) 100 parts by 'weight of a copolymer resin component 
comprising styrene-isoprene-styrene block copolymer or a mixture 
of styrene-isoprene-styrene block copolymer with styrene- 
isoprene block copolymer. 

(b) 100-200 parts by weight of tackifier resin, 

(c) 40-125 parts by weight of plasticizing oil, and 

(d) 1-7 parts by weight of wax 

is laminated to the other side of a substrate, one side of which 
is release treated. 

Claim 2 

A roll-shaped cleaning tool characterized in that the. pressure - 
sensitive adhesive tape set forth in Claim 1 is adhesively wound 
on a roll-shaped core material with the hot melt pressure- 
sensitive adhesive layer on the outside. 

Detailed description of the invention 

0001 

Technical field to which the invention belongs 
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The present invention concerns a pressure-sensitive adhesive 
tape and a roll-shaped cleaning tool using the same. 

0002 

Previous technology 

In the past, acrylic-based pressure-sensitive adhesives, which 
have excellent adhesive properties, have mainly been used as the 
pressure-sensitive adhesives on pressure-sensitive adhesive tape. 
However, with the above-mentioned pressure-sensitive adhesives, 
because a process is normally used in which they are dissolved 
in organic solvent and that solution is coated on a substrate 
and dried to evaporate the organic solvent, the working 
environment is bad and there is a danger of fire. Accordingly, 
hot melt pressure- sensitive adhesives, which are less of a 
burden on the environment, are relatively safe, and are superior 
from the standpoint of productivity, are now being used. And, 
lamination of these pressure- sensitive adhesives to a substrate 
layer made of olefin resin for use as pressure-sensitive 
adhesive tape has been proposed (Tokkai [Japan unexamined patent 
application publication] H07-224257) . And, the above-mentioned 
pressurei-sensitive adhesive tape is wound, for example, around a 
roll-shaped core material, and used as a pressure- sensitive 
adhesive tape roll for cleaning (synonymous with "roll-shaped 
cleaning tool", described below) (Tokkai H09-173276) . 

0003 

A hot melt pressure -sensitive adhesive is often laminated to one 
surface of the substrate layer of the above-mentioned pressure- 
sensitive adhesive tape, and the other surface of the substrate 
layer is release treated so that [the tape] can be easily 
unwound after it is wound in a roll. For this reason, the 
problem arose that after the pressure-sensitive adhesive tape is 
wound in a roll, it comes unwound easily, for example, when the 
roll tips over backward. 

0004 

Accordingly, to resolve this problem, tackifier resins and 
plasticizers are added to the above-mentioned hot melt pressure- 
sensitive adhesives. However, even when this is done, although 
adhesion between the pressure-sensitive adhesive and the release 
surface of the substrate was improved, conversely, problems 
arise such as the tape adhering to the surface of the floor and 
the like, without peeling off, or insufficient cohesive strength 
resulting in a sticky residue, so that it has not been possible 
to obtain a pressure-sensitive adhesive with suitable tackiness. 

0005 
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Problems the invention attempts to solve 

The present invention takes as its object the resolution of the 
above-mentioned issues and the provision of a pressure-sensitive 
adhesive tape that has suitable tackiness with respect to the 
release surface of the adjacent substrate when wound in a roll 
while having sufficient adhesive strength between the substrate 
and the laminated layer, and a roll -shaped cleaning tool using 
this tape, to which dust on a floor or the like sticks without 
it sticking to the floor, that has just enough adhesiveness that 
it can be deployed by suitable force to the substrate release 
surface but is not deployed by the amount of force of [the roll] 
falling over backwards. 

0006 

Means by which the problem is resolved 

The pressure- sensitive adhesive tape of the present invention is 
one in which a hot melt pressure-sensitive adhesive layer 
(referred to below as "pressure-sensitive adhesive layer") 
comprising (a) 100 parts by weight of a copolymer resin 
component comprising styrene-isoprene-styrene block copolymer or 
a mixture of styrene-isoprene-styrene block copolymer with 
styrene-isoprene block copolymer, (b) 100-200 parts by weight of 
tackifier resin, (c) 40-125 parts by weight of plasticizing oil, 
and (d) 1-7 parts by weight of wax is laminated to the other 
side of a substrate, one side of which is release treated. 

0007 

The substrate forming the pressure- sensitive adhesive tape of 
the present invention is not particularly limited as long as it 
has enough strength to support the pressure- sensitive adhesive 
layer when the pressure -sensitive adhesive layer is laminated to 
it, and examples of materials used are olefin resins, polyester 
resins and paper. 

0008 

The form of the above-mentioned substrate is not particularly 
limited; it may be in the form of sheets or film, [or] it may be 
non-woven fabric, woven fabric, or knit. 

0009 

In the pressure-sensitive adhesive tape of the present invention, 
one side of the above-mentioned substrate is release treated. 
Examples of the above-mentioned release treatment are chemical 
treatment of the substrate with a release agent and physical 
treatment of it with plasma or the like, but from the standpoint 
of cost and convenience, treatment using a release agent is 
preferred. Examples of the above-mentioned release agents 
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include silicone release agents, polyvinyl alcohol, paraffin, 
waxes and Teflon dispersions, but silicone release agents are 
preferred from the standpoint of imparting suitable adhesiveness 
to the pressure- sensitive adhesive layer described below. 

0010 

The pressure- sensitive adhesive layer forming the pressure- 
sensitive adhesive tape of the present invention comprises (a) 
100 parts by weight of a copolymer resin component comprising 
styrene-isoprene-styrene block copolymer or a mixture of 
styrene-isoprene-styrene block copolymer with styrene-isoprene 
block copolymer, (b) 100-200 parts by weight of tackifier resin, 
(c) 40-125 parts by weight of plasticizing oil, and (d) 1-7 
parts by weight of wax. ; 

0011 

The amount of styrene-isoprene-styrene block copolymer in the 
above-mentioned copolymer resin component (a) is not 
particularly limited, but because too little causes insufficient 
cohesion, producing a sticky residue, it is preferably >25 
weight percent/ more preferably ^50 weight percent, and ^70 
weight percent is further preferred. 

0012 

Tackifier resin (b) used in the pressure-sensitive adhesive 
layer of the present invention gives tackiness to the above- 
mentioned copolymer resin component (a) , and is not particularly 
limited as long as it is miscible with the above-mentioned 
copolymer resin component; examples include (stabilized) rosin, 
petroleum resin, terpene resin, and copolymers of petroleum 
resin and terpene resin. The above-mentioned tackifier resin (b) 
may be hydrogenated . These may be used singly, or two or more 
may be used in combination. 

0013 

If the amount of the above-mentioned tackifier resin (b) is too 
small, the viscosity increases and it becomes difficult to work 
when coating, and if [the amount] is too great, its tackiness as 
a pressure-sensitive adhesive decreases at low temperatures, 
reducing its ability to adsorb dust when used as the roll -shaped 
cleaning tool described below; [the amount] is therefore limited 
to 100-200 parts by weight with respect to 100 parts by weight 
of the above-mentioned copolymer resin component (a) , preferably 
110-170 parts by weight, and more preferably 125-170 parts by 
weight . 

0014 
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Examples of plasticizing oil (c) used in the pressure-sensitive 
adhesive layer of the present invention include paraffin-based 
plasticizing oils, naphthene -based plasticizing oils and 
plasticizing oils based on aromatic compounds. These may be used 
singly, or two or more may be used in combination. 

0015 

Among these, from the standpoint of cohesion, thermal stability, 
odor and the like, [a combination of] 0-50 weight percent of 
naphthene -based plasticizing oil, 0-3 weight percent of 
aromatic -compound-based plasticizing oil, and the remainder 
paraffin-based plasticizing oil is preferred; more preferably 0- 
40 weight percent of naphthene -based plasticizing oil, 0-1 
weight percent of aromatic -compound-based plasticizing oil, and 
the remainder paraffin-based plasticizing oil; and 25-35 weight 
percent of naphthene-based plasticizing oil, 0-0.5 weight 
percent of aromatic -compound-based plasticizing oil,, and the 
remainder paraffin-based plasticizing oil is further preferred. 

0016 

If the amount of the above-mentioned plasticizing oil (c) is too 
small, the viscosity increases and it is difficult to work, and 
if it is too great, it has insufficient cohesion, producing a 
sticky residue, and it sticks to the floor with difficulty 1 ; thus, 
for it to exhibit adsorption strength, [the amount] is limited 
to 40-125 parts by weight with respect to 100 parts by weight of 
the above-mentioned copolymer resin component (a) , preferably 
50-85 parts by weight, and more preferably 60-80 parts by weight. 

0017 

Wax (d) used in the pressure- sensitive adhesive layer of the 
present invention refers to an organic substance having alkyl 
groups that is hard or semi-hard at normal temperatures. Among 
these, from the standpoints of improving adhesion with respect 
to the release surface of the substrate, particularly release 
surfaces treated with silicone release agents, and keeping the 
decrease in tackiness to a minimum, those with a melting point 
of 55 °C or higher are preferred. Waxes (d) of this kind include 
microcrystalline wax, paraffin wax, Fischer-Tropsch wax, 
polyethylene wax, polypropylene wax, and derivatives of these. 
These may be used singly, or two or more may be used in 
combination. 

0018 

In addition, if the hardness of the wax is too low, its adhesion 
to the release surface of the substrate, particularly release 



1 Probable error in original . 
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surfaces treated with silicone release agents, is insufficient, 
and therefore its penetration, measured according to JIS 
K2235.5.4, is preferably ^15, more preferably ^7, and ^2 is 
further preferred. 

0019 

If the amount of the above-mentioned wax (d) is too small, 
adhesion to the above-mentioned substrate release surface is 
insufficient, and if it is too great, tackiness decreases, 
reducing its ability to adsorb dust when the pressure-sensitive 
adhesive tape is used as the roll -shaped cleaning tool described 
below and so on; [the amount] is therefore limited to 1-7 parts 
by weight with respect to 100 parts by weight of the above- 
mentioned copolymer resin component (a) , preferably 1-5 parts by 
weight, and more preferably 1-3.5 parts by weight. 

0020 

Antioxidants, process stabilizing agents, ultraviolet absorbers 
and the like may also be added to the pressure -sensitive 
adhesive layer of the present invention as necessary. 

0021 

In the pressure- sensitive adhesive tape of the present invention, 
the pressure-sensitive adhesive layer is laminated to the other 
side of the above-mentioned substrate, one side of which is 
release treated. 

0022 

Methods for laminating the pressure-sensitive adhesive layer to 
the substrate include coating a pressure-sensitive adhesive 
comprising the above-mentioned (a) 100 parts by weight of a 
copolymer resin component comprising styrene-isoprene-styrene 
block copolymer or a mixture of styrene-isoprene-styrene block 
copolymer with styrene-isoprene block copolymer, (b) 100-200 
parts by weight of tackifier resin, (c) 40-125 parts by weight 
of plasticizing oil, (d) 1-7 parts by weight of wax, and 
antioxidants and the like as necessary on the above-mentioned 
substrate surface. 

0023 

The amount of the above-mentioned pressure-sensitive adhesive 
coated on the above-mentioned substrate surface is not 
particularly limited, but if it is too small, adsorption 
strength decreases, and if it is too great, the tack release 
force increases and it adheres to the floor; 5-100 g/m 2 is 
therefore preferred, more preferably 5-20 g/m 2 . 

0024 
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The roll -shaped cleaning tool of the present invention is one in 
which the pressure -sensitive adhesive tape of the present 
invention is adhesively wound on a roll -shaped core material 
with the above-mentioned hot melt pressure-sensitive adhesive 
layer on the outside. 

0025 

Operation 

Because the pressure-sensitive adhesive tape of the present 
invention has a pressure- sensitive adhesive layer comprising a 
copolymer resin component (a) comprising styrene-isoprene- 
styrene block copolymer or a mixture of styrene-isoprene-styrene 
block copolymer with styrene-isoprene block copolymer, suitable 
amounts of tackifier resin(b) and plasticizing oil (c) , and a 
small amount of wax (d) , laminated to the other side of a 
substrate, one side of which is release treated, as described 
above, it makes it possible to improve the strength of adhesion 
to the release-treated substrate without imparting more 
tackiness than necessary to the pressure-sensitive adhesive 
layer. 

0026 

In addition, the roll -shaped cleaning tool of the present 
invention makes it possible to prevent unnecessary deployment of 
the roll -shaped cleaning tool because the pressure- sensitive 
adhesive tape of the present invention is adhesively wound on a 
roll-shaped core material with the above-mentioned pressure- 
sensitive adhesive layer on the outside, and it therefore has 
suitable strength of adhesion to the release- treated substrate, 
while exhibiting the necessary tackiness for adsorbing dust. 

0027 

Working examples 

The present invention is described in further detail below, 
based on working examples. 

Working examples 1-4 , comparison examples 1-4 

Making the hot melt pressure -sensitive adhesive 

A mixture of the prescribed amounts shown in Tables 1 and 2 of: 

styrene-isoprene-styrene block copolymer and styrene-isoprene 
block copolymer (26 weight percent of styrene-isoprene block 
copolymer, brand name Quintack 3421, manufactured by Zeon 
Corp., , 2 styrene-isoprene-styrene block copolymer (brand name 
Vector 41 ID, manufactured by Dexco) ; styrene-isoprene-styrene 



2 Extra comma here in original, some text may be missing? 
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block copolymer is referred to in Tables 1 and 2 as "SIS'' and 
styrene-isoprene block copolymer as "SI") ;. 

hydrogenated petroleum resin (brand name I-MARV P125, 
manufactured by Idemitsu Kosan Co., Ltd., "Hydrogenated 
petroleum" in Tables 1 and 2) and petroleum resin (brand name 
Quintone N-180, manufactured by Zeon Corp., "Petroleum resin" in 
Tables 1 and 2) as tackifier resins; 

paraffin-based plasticizing oil (brand name Diana Process Oil 
PW-90, manufactured by Idemitsu Kosan Co., Ltd., "Plasticizing 
oil" in Tables 1 and 2) , 

paraffin wax (penetration ^1) ; and 

hindered phenol antioxidant (brand name Irganox, manufactured by 
Ciba Specialty Chemicals, "Antioxidant" in Tables 1 and 2), 

were fed into a universal mixer and kneaded for 2 hours at 165 °C 
to obtain a hot melt pressure sensitive adhesive. 

0028 Evaluation of hot melt pressure-sensitive adhesives 

Hot melt pressure-sensitive adhesives obtained from Working 
examples 1-4 and Comparison examples 1-4 were subjected to the 
following evaluation, and the results are summarized in Table 1. 

0029 (1) " Tackiness (ball tack) 

The hot melt pressure -sensitive adhesives obtained were coated 
on a polyethylene terephthalate substrate at 2 0 g/m 2 to obtain 
test samples, and rolling ball tack testing was performed at an 
angle of 30 degrees and temperature of 2 0 °C, in conformity to 
JIS Z0237, and the highest ball numbers are shown in Tables 1 
and 2 . 

0030 (2) Release paper peel force 

The hot melt pressure-sensitive adhesives obtained were 
laminated to the other side of paper treated on one side with a 
silicone release agent, by coating at 2 0 g/m 2 , to obtain 
pressure- sensitive adhesive tape. The treated side of paper 
treated with a silicone paper release agent was further placed 
gently on the pressure-sensitive adhesive layer of the pressure- 
sensitive adhesive tape and bonded to it by pressure from above 
with a 2 kg hand roller to obtain test samples. The test samples 
obtained were cut to length 15 cm and width 25 mm, and a T-shape 
release test was performed on the cut samples obtained, with a 
tensile tester (brand name Autograph AG-2 5TA, manufactured by 
Shimadzu Corp.). Test conditions were temperature 20°C, humidity 
65% RH, pull speed 200 mm/min, peel distance 75 mm, and the load 
cell used was 50 N. The above results are summarized in Tables 1 
and 2 . 
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0031 
Table 1 





Working examples 


Components - 


1 


2 


3 


4 


(a) Block copolymers 


SIS 


74 


74 


74 


100 




SI 


26 


26 


26 




(b) Tackifier resins 


Hydrogenated 
petroleum 


- 


150 


- 


- 




Petroleum resin 


1 /u 




T /-ft 

lb U 


16 0 


(c) Plasticizing oil 


70 


125 


75 


100 


(d) Paraffin wax 


3 


2.5 


1.7 


2 


Antioxidant 


1.5 


1.5 


1.5 


1.5 


Evaluation 










Tackiness (Ball tack number) 


12 


12 


13 
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Release paper peel force (mN) 


268 


210 


205 


200 


0032 
Table 2 




Comparison examples 


Components 




1 


2 


3 


4 


(a) Block copolymers 


SIS 


74 


74 


74 


100 




SI 


26 


26 


26 




(b) Tackifier resins 


Hydrogenated 
petroleum 






150 






Petroleum resin 


170 


170 




160 


(c) Plasticizing oil 


70 


70 


125 


100 


(d) Paraffin wax 




10 




2 


Antioxidant 


1.5 


1.5 


1.5 


1.5 


Evaluation . 










Tackiness (Ball tack number) 


16 


13 


13 


11 


Release paper peel force (mN) 


167 


170 


32 


145 



0033 

Effectiveness of the invention 

Because the pressure-sensitive adhesive tape of the present 
invention has the composition described above, it has suitable 
tackiness with respect to the release surface of the adjacent 
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substrate when wound in a roll, while having sufficient adhesive 
strength between the substrate and the laminated layer. 

0034 

Because the roll -shaped cleaning tool of the present invention 
has the composition described above, dust on a floor or the like 
sticks to it without it sticking to the floor, and in addition, 
it has just enough adhesiveness that it can be deployed by 
suitable force to the substrate release surface, but is not 
deployed by the amount of force of [the roll] falling over 
backwards . 
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